A gas senior manufacturing method comprising the steps of: 
preparing an assembly which has a length and includes (a) a 
housing which has a length made/up of a first end portion, a second 
end portion, and a flange betweeri the first and second end portions, 
(b) a cover which is made up of af small-diameter portion, a 
large-diameter portion, and a sh/oulder formed between the 
small-diameter portion and the /large-diameter portion, (c) a first 
insulation porcelain disposed iA the large-diameter portion of the 
cover in contact with the shoulder through an elastic member, (d) a 
second insulation porcelain dis posed in the housing in contact of an 
end thereof with an end of the first insulation porcelain in alignment 
with each other, and (e) a^mmated sensor element disposed in the 
second insulation porcelain ^ 




pressing the cover against the housing in a lengthwise 



direction of said assembly to 



t an end of the large-diameter portion 



of the cover on the first end portion of the housing to form an 
overlap; 

tacking the large-diameter portion of the cover to the first end 
portion of the housing at the overlap while pressing the cover against 
the housing; 

rotating said assembly about the length thereof; and 
welding the large-diameter portion of the cover to the first 
end portion of the housing ovpr the overlap. 
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2. A gas sensor manufacturing method as set forth in claim 1, 
wherein said pressing steps presses the cover against the hsusing 
while compressing the elastic member to urge the second ir sulation 
porcelain against an inner wall of the housing elastically to Establish 
a hermetic seal between an outer wall of the second insula/tion 
porcelain and the inner wall of the housing. 



claim 1, 
cover 



3. A gas sensor manufacturing method as set forth ir 
wherein said welding step is performe d while p ressing the 
against the housing. 



4. A gas sensor manufacturing method as set forth iii claim 1, 
wherein pressure exerted on the cover is released after tqe tacking 
step. 

5. A gas sensor manufacturing method as set forth Jn claim 1, 
said welding step is performedUbaULase^weldi-ng. 



20 



6. A gas sensor manufacturing method as set forth! in claim 1, 
said tacking step makes at least two tack welds in the qfverlap of the 
cover and the housing. 
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7. A gas sensor manufacturing method comprisin 
preparing an assembly which has a length and 
housing which has a length made up of a first end 
end portion, and a flange between the first and second 



the steps of: 
includes (a) a 
portion, a second 
end portions, 
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(b) a cover which is made up of a small-diameter portion, a 
large-diameter portion, and a shoulder formed between the 
small-diameter portion and the large-diameter portion, and (c) an 
insulation porcelain disposed in the large-diameter portion of the 
cover in contact with the shoulder through an elastic member, (d) a 
cup-shaped sensor element disposed in the housing; 

pressing the cover against the housing in d lengthwise 
direction of said assembly to fit an end of the large-diameter portion 
of the cover on the first end portion of the housiqfg to form an 
overlap; 

tacking the large-diameter portion of the iover to the first end 
portion of the housing at the overlap while pressing the cover against 
the housing; 

rotating said assembly about the length! thereof; and 
/w elding thg , large-diameter portion of tbfe cover to the first 
end portion of the housing over the overlap. 



8. A gas sensor manufacturing method as 
wherein said pressing steps presses the cover 
while compressing the elastic member to urge 
against an inner wall of the housing elastically 

hermetic seal between an outer wall of the sensor element and the 
inner wall of the housing. 



set forth in claim 7, 
against the housing 
the sensor element 
to establish a 



9. A gas sensor manufacturing method astset forth in claim 7, 
wherein said welding step is performed while pressing the cover 
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against the housing. 

10. A gas sensor manufacturing method as set forth iA claim 7, 
wherein pressure exerted on the cover is released after th/e tacking 
step. 



11. A gas sensor manufacturing method as set forth [in claim 7, 
said welding step is performed by laser welding. 



12. A gas sensor manufacturing method as set forth i 
said tacking step makes at least two tackj&ejds in the ove: 
cover and the housing. 



claim 7, 
rlap of the 



e steps of: 



13. A gas sensor manufacturing method comprising tl < 

preparing an assembly which has a length and includes (a) a 
housing which has a length made up of a first end portion! a second 
end portion, and a flange between the first and second enc portions, 
(b) a cover which is made up of a small-diameter portion, a 
large-diameter portion, and a shoulder formed between the 
small-diameter portion and the large-diameter portion, (c) a first 
insulation porcelain disposed in the large-diameter portion of the 
cover in contact with the shoulder through an elastic member, (d) a 
second insulation porcelain disposed in the housing in contact of an 
end thereof with an end of the first insulation porcelain in alignment 
with each other, and (e) a laminated sensor element disposed in the 
second insulation porcelain; 
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pressing the cover against the housing in a lengthwise 
direction of said assembly to fit an end of the large-diameter portion 
of the cover on the first end portion of the housing to form an 



*r to the first 



overlap; and 

^welding the large-diameter portion of the cov 
end portion of the housing at the overlap while pressing the cover 
against the housing. 

14. A gas sensor manufacturing method as set forth in claim 13, 
wherein said pressing steps presses the cover against the housing 
while compressing the elastic member to urge the Second insulation 
porcelain against an inner wall of the housing elastically to establish 
a hermetic seal between an outer wall of the seconja insulation 
porcelain and the inner wall of the housing. 



15. A gas sensor manufacturing method as set 
wherein said welding step is performed while rotatfin : 
the housing. 



16. A gas sensor manufacturing method as set 
wherein said welding step is performed while fixing 
housing. 



brth in claim 13, 
g the cover and 



brth in claim 13, 
the cover and the 



17. A gas sensor manufacturing method as set forth in claim 13, 
wherein said welding step welds the large-diameter portion of the 
cover to the first end portion of the housing around an overall 
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periphery of the overlap. 



18. A gas seiisor manufacturing method as set forth in claim 17, 
wherein said weeding step welds the large-diameter portion of the 
end portion of the housing around an overall 
verlap through laser welding. 



cover to the first 
periphery of the 



19. A gas senior manufacturing method comprising the steps of: 
preparing kn assembly which has a length and includes (a) a 
housing which has a length made up of a first end portion, a second 
end portion, and atflange between the first and second end portions, 
(b) a cover which islmade up of a small-diameter portion, a 
large-diameter portion, and a shoulder formed between the 
small-diameter portijpn and the large-diameter portion, and (c) an 
insulation porcelain disposed in the large-diameter portion of the 
cover in contact withfthe shoulder through an elastic member, (d) a 
cup-shaped sensor elqment disposed in the housing; 

pressing the co^er against the housing in a lengthwise 
direction of said assembly to fit an end of the large-diameter portion 
of the cover on the first ]pnd portion of the housing to form an 
overlap; and 

weldiag-the large-ldiameter portion of the cover to the first 
end portion of the housirlg at the overlap while pressing the cove r, 
against the housing. 



20. 



A gas sensor manufacturing method as set forth in claim 19, 



wherein said welding step is perfoijmed while rotating the cover and 
the housing. 

21. A gas sensor manufacturing method as set forth in claim 19, 
wherein said welding step is performed while fixing the cover and the 
housing. 



22. A gas sensor manufacturing method as set forth in claim 19, 
wherein said welding step welds the large-diameter portion of the 
cover to the first end portion pf the housing around an overall 
periphery of the overlap. 



23. A gas sensor manufacturing method as set forth in claim 22, 
wherein said welding step wfelds the large-diameter portion of the 
cover to the first end portion of the housing around an overall 
periphery of the overlap through laser welding. 

24. A gas sensor manufacturing method comprising the steps of: 
preparing an assembly which has a length and includes (a) a 

made up of a first end portion, a second 
end portion, and a flange beitween the first and second end portions, 
(b) a cover which is made u p of a small-diameter portion, a 

a shoulder formed between the 
the large-diameter portion, (c) a first 



large-diameter portion, and 
small-diameter portion and 



insulation porcelain disposed in the large-diameter portion of the 
cover in contact with the shoulder through an elastic member, (d) a 



\ 
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second insulation porcelain disposed in the housing in contact <pf an 
end thereof with an end of the first insulation porcelain in alignrnent 
with each other, and (e) a laminated sensor element disposed inlthe 
second insulation porcelain; 

pressing the cover against the housing in a lengthwise I 
direction of said assembly until a pressure exerted on the housitig 
reaches a given pressure level to fit an end of the large-diameter 
portion of the cover on the first end portion of the housing to form an 
overlap; and I 

^eldiftg the large-diameter portion of the cover to the first 
end portion of the housing at the overlap while pressing the cqver 
against the housing. 



25. A gas sensor manufacturing method as set forth in claim 24, 
wherein said pressing steps presses the cover against the housing 
while compressing the elastic member to urge the second insulation 
porcelain against an inner wall of the housing elastically to establish 
a hermetic seal between an outer wall of the second insulatipn 
porcelain and the inner wall of the housing. 



26. A gas sensor manufacturing method as set forth in claim 24, 
wherein said given pressure level is 1.2 times greater than/or equal 
to an elastic pressure produced by the elastic member. 



27. A gas sensor manufacturing method comprising the steps of: 
preparing an assembly which has a length and inc ludes (a) a 



V 
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housing which has a length made up of a first end portion, a second 
end portion, and a flange between the first and second end portions, 
(b) a cover which is made up of a small-diameter portion, a 
large-diameter portion, and a shoulder formed between the 
small-diameter portion and the large-diameter portion, and (c) an 
insulation porcelain disposed in the large-diameter portion of the 
cover in contact with the shoulder through an elastic member, (d) a 
cup-shaped sensor element disposed in the housing; 

pressing the cover against the housing in a lengthwise 
direction of said assembly until a pressure exerted on the housing 
reaches a given pressure level to fit an end of the large-diameter 
portion of the cover on the first end portion of the housing to form an 
overlap; and 

welding t he large-diameter portion of the cover to the first 
end portion of the housing at the overlap while pressing the cover 
against the housing. 

28. A gas sensor manufacturing method as set forth in claim 27, 
wherein said pressing steps presses the cover against the housing 
while compressing the elastic member to urge the sensor element 
against an inner wall of the housing elastically to establish a 
hermetic seal between an outer wall of the sensor element and the 
inner wall of the housing. 

29. A gas sensor manufacturing method as set forth in claim 27, 
wherein said given pressure level is 1.2 times greater than or equal 
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to an elastic pressure produced by the elastic m 



:mber. 



30. A gas sensor manufacturing machine designed to produce a 
gas sensor using an assembly which has a length and includes (a) a 
housing which has a length made up of a first Ind portion, a second 
end portion, and a flange between the first and second end portions, 
(b) a cover which is made up of a small- diameter portion, a 
large-diameter portion, and a shoulder formed between the 
small-diameter portion and the large-diametdr portion, (c) a first 
insulation porcelain disposed in the large-diameter portion of the 
cover in contact with the shoulder through gfn elastic member, (d) a 
second insulation porcelain disposed in the housing in contact of an 
end thereof with an end of the first insulation porcelain in alignment 
with each other, and (e) a laminated sensoij element disposed in the 
second insulation porcelain, said machine comprising: 

a first annular press plate fitted on tihe first end portion of the 
housing in engagement with the flange; I 

a second annular press plate fitted! on the small-diameter 
portion of the cover in engagement with the shoulder of the cover; 
and 

pressing means for pressing the cc 1 
a lengthwise direction of said assembly to 
large-diameter portion of the cover on the 
housing to form an overlap; 

tacking means for tacking the largb-diameter portion of the 
cover to the first end portion of the housing at the overlap while 



ver against the housing in 
fit an end of the 
first end portion of the 



r 

pressing the cover against the h musing; 

rotating means for rotati ig the assembly; and 
-^welding m eans for weldiii: 
cover to the first end portion of 



g the large-diameter portion of the 
he housing over the overlap. 



31. A gas sensor manufactui ing machine as set forth in claim 30, 
wherein said tacking means anji said welding means are 
implemented by a welding machine including welding heads which 
are rotatable around said overlap. 



32. A gas sensor manufacturing machine as set forth in claim 3 1 , 
wherein the welding heads are jso placed as to be diametrically 
opposed to each other diametrically around said ovelap. 



33. A gas sensor manufacturing machine designed to produce a 
as sensor using an assembly which has a length and includes (a) a 
housing which has a length mkde up of a first end portion, a second 
end portion, and a flange between the first and second end portions, 
(b) a cover which is made up <pf a small-diameter portion, a 
large-diameter portion, and a shoulder formed between the 
small-diameter portion and the large-diameter portion, and (c) an 
insulation porcelain disposed in the large-diameter portion of the 
cover in contact with the shdulder through an elastic member, (d) a 
cup-shaped sensor element pisposed in the housing, said machine 
comprising: 

a first annular press p ate fitted on the first end portion of the 
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housing in engagement with the flange; 

a second annular press pla :e fitted on the small-diameter 
portion of the cover in engagement with the shoulder of the cover; 
and / 

pressing means for pressing the cover against the housing in 
a lengthwise direction of said asdbmbly to fit an end of the 
large-diameter portion of the covter on the first end portion of the 



housing to form an overlap; 

tacking means for tacking; 



rotating means for rotatin 
welding m eans for weldir 
cover to the first end portion of 



the large-diameter portion of the 



cover to the first end portion of the housing at the overlap while 
pressing the cover against the housing; 



g the assembly; and 
g the large-diameter portion of the 
:ie housing over the overlap. 



34. A gas sensor manufacturing machine as set forth in claim 33, 
wherein said tacking means and said welding means are 
implemented by a welding machine including welding heads which 
are rotatable around said overlap. 



35. A gas sensor manufacturing machine as set forth in claim 34, 
wherein the welding heads are so placed as to be diametrically 
opposed to each other around paid overlap. 



